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(54) MULTICOLOR LUMINOUS ELEMENT AND SUBSTRATE THEREOF 

(57)Abstract: 

PURPOSE: To improve spectrum width and a luminous characteristic 
by providing a fine light resonator in which reflecting mirrors are 
formed on both the surfaces of a thin film layer having a luminous 
function to install at least two picture elements, different in optical 
distance between the reflecting mirrors, in this resonator. 
CONSTITUTION: A translucent reflecting layer 102 is formed on a 
glass base plate 101. Next thereon a transparent conductive film 
(ITO) 103, a hole injection layer 104, the luminous layer 105 of 
aluminum chelate (Alq3), and an Ag:Mg alloy electrode 106 sre 
formed in order. The electrodes 103 and 106 are made mutually 
orthogonal matrix, and when A.C. voltage is applied with the 
electrode 103 as active and with the electrode 106 as negative, a 
part where the electrodes are crossed is made luminous as a picture 
element. Here, the sum of optical distances obtained from the 
product of each film thickness and refractive index of electrodes 103 
and 105 is a value between 450 and 700nm, the range of the 
emission spectrum of the luminous layer 105 when the film 102 is absent. 
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CLAIMS 



[Claim(s)] 

[Claim 1] This minute optical resonator is a multicolor light emitting device characterized by having at least 
two or more pieces for the pixel from which the optical distance between the aforementioned reflecting 
mirrors differs including the minute optical resonator which comes to form a reflecting mirror in vertical 
both sides of a thin film layer which have a luminescence function. 

[Claim 2] It is the multicolor light emitting device which a minute optical resonator consists of a luminous 
layer which consists of an organic thin film which has a luminescence function, and a reflecting mirror 
formed in both sides of this luminous layer, and is characterized by this minute optical resonator having at 
least two or more pixels from which the optical distance between the aforementioned reflecting mirrors 
differs. 

[Claim 3] The multicolor light emitting device characterized by having at least two or more pixels from 
which the luminous layer and electrode which consist of a translucent reflecting layer, transparent 
conductive-layer, and organic thin film are formed one by one on a transparent base, and the optical 
distance between the aforementioned translucent reflecting layer and an electrode differs. 
[Claim 4] The multicolor light emitting device which is a multicolor light emitting device by which the 
luminous layer which consists of a translucent reflecting layer, transparent conductive-layer, and organic 
thin film, and the electrode were formed one by one on the transparent base, and is characterized by 
including the minute optical resonator which has at least two or more pixels from which the optical 
distance between a translucent reflecting layer and an electrode differs. 

[Claim 5] The multicolor light emitting device which is a multicolor light emitting device by which the 
luminous layer which consists of a translucent reflecting layer, transparent conductive-layer, and organic 
thin film, and the electrode were formed one by one on the transparent base, and is characterized by for 
the composition between a translucent reflecting layer and an electrode acting as a minute optical 
resonator, and taking out two or more light of a different emission spectrum from the element on the same 
base. 

[Claim 6] The multicolor light emitting device according to claim 2 to 5 characterized by forming the 
luminous layer which consists of an organic thin film from the aluminum chelate system compound. 
[Claim 7] Have a translucent reflecting layer on a transparent base, and a transparent conductive layer is 
arranged on this translucent reflecting layer. It is the organic light emitting device by which the luminous 
layer which consists of an organic thin film is prepared on this transparent conductive layer, and the 
electrode was formed on it. The aforementioned translucent reflecting layer penetrates a part of 
luminescence by the luminous layer to a transparent base side, and it has the reflex function which reflects 
a part of luminescence in a luminous layer side. This translucent reflecting layer is a multicolor light 
emitting device characterized by being constituted so that it may act as an optical resonator by the 
electrode on the tooth back of a luminous layer and the optical distances between a translucent reflecting 
layer and an electrode may differ. 

[Claim 8] Have a translucent reflecting layer on a transparent base, and a transparent conductive layer is 
arranged on this translucent reflecting layer. The hole pouring layer, the luminous layer which consists of 
an organic thin film, and the electron-injection layer are prepared in order on this transparent conductive 
layer. Are the organic light emitting device in which the electrode was formed on it, and the aforementioned 



translucent reflecting layer penetrates a part of luminescence by the luminous layer to a transparent base 
side. It is the multicolor light emitting device characterized by being constituted so that it may have the 
reflex function which reflects a part of luminescence in a luminous layer side, and this translucent 
reflecting layer may act as an optical resonator by the electrode on the tooth back of a luminous layer and 
the optical distances between a translucent reflecting layer and an electrode may differ. 
[Claim 9] Have a translucent reflecting layer on a transparent base, and a transparent conductive layer is 
arranged on this translucent reflecting layer. The hole pouring layer and the luminous layer which consists 
of an organic thin film are prepared on this transparent conductive layer. Are the organic light emitting 
device in which the electrode was formed on it, and the aforementioned translucent reflecting layer 
penetrates a part of luminescence by the luminous layer to a transparent base side. It is the multicolor 
light emitting device characterized by being constituted so that it may have the reflex function which 
reflects a part of luminescence in a luminous layer side, and this translucent reflecting layer may act as an 
optical resonator by the electrode on the tooth back of a luminous layer and the optical distances between 
a translucent reflecting layer and an electrode may differ. 

[Claim 10] Have a translucent reflecting layer on a transparent base, and a transparent conductive layer is 
arranged on this translucent reflecting layer. The luminous layer and electron-injection layer which consist 
of an organic thin film are prepared in order on this transparent conductive layer. Are the organic light 
emitting device in which the electrode was formed on it, and the aforementioned translucent reflecting 
layer penetrates a part of luminescence by the luminous layer to a transparent base side. It is the 
multicolor light emitting device characterized by being constituted so that it may have the reflex function 
which reflects a part of luminescence in a luminous layer side, and this translucent reflecting layer may act 
as an optical resonator by the electrode on the tooth back of a luminous layer and the optical distances 
between a translucent reflecting layer and an electrode may differ. 

[Claim 11] When making into A radians the shift of the phase of the reflected light produced in the 
aforementioned translucent reflecting layer and the electrode on the tooth back of a luminous layer, the 
optical distances L between a translucent reflecting layer and the electrode on the tooth back of a 
luminous layer are twice (integer-A/2pi) [, however S<(2L) <T, and S and T show the wavelength from 
which the luminescence intensity in the emission spectrum without the aforementioned translucent 
reflecting layer of a light emitting device is set to one half of the maximum intensity. It comes out and is a 
certain multicolor light emitting device according to claim 7 to 10. 

[Claim 12] The multicolor light emitting device according to claim 7 to 10 whose optical distance between 
the aforementioned translucent reflecting layer and the electrode on the tooth back of a luminous layer is 
0.9 to 1.1 times or the integral multiple of those of the peak wavelength of the light to take out. 
[Claim 13] The multicolor light emitting device according to claim 7 to 10 whose optical distance L between 
a translucent reflecting layer and the electrode on the tooth back of a luminous layer is 0.9 to 1.1 times 
the length of [peak-wavelength [ of the light to take out ] x (integer-A/2pi)/2] when the shift of the phase 
of the reflected light produced in the aforementioned translucent reflecting layer and the electrode on the 
tooth back of a luminous layer considers as A radians. 

[Claim 14] The multicolor light emitting device according to claim 8 which the sum of the optical distance 
expressed with the product of the thickness of each class of the aforementioned transparent conductive 
layer, a hole pouring layer, a luminous layer, and an electron-injection layer and each refractive index is the 
same as the peak wavelength of luminescence, or approximates. 

[Claim 15] The multicolor light emitting device according to claim 7 to 10 by which the aforementioned 
translucent reflecting layer is constituted from a multilayer of a dielectric. 

[Claim 16] The multicolor light emitting device according to claim 7 to 14 which consists of metal total 
reflection films by which the aforementioned translucent reflecting layer has a luminescence drawing 
aperture. 

[Claim 17] The reflection factor of the aforementioned translucent reflecting layer is 50 - 99.9%. Or 

multicolor light emitting device according to claim 7 to 15 whose permeability is 50-0.1 %. 

[Claim 18] The substrate for multicolor light emitting devices characterized by penetrating a part of light a 



transparent substrate and on it, having the translucent reflecting layer which consists of a multilayer of the 
dielectric which reflects a part, and having a transparent conductive layer on this translucent reflecting 
layer. 

[Claim 19] a transparent substrate and the translucent reflecting layer which consists of a multilayer of a 
dielectric on it — having — this translucent reflecting layer top — a transparent electric conduction film - 
- having — the reflection factor of the aforementioned translucent reflecting layer — 50 - 99.9% or 
permeability — 50 - 0.1% it is — substrate for multicolor light emitting devices characterized by things 
[Claim 20] A transparent substrate and the substrate for multicolor light emitting devices characterized by 
having on it the translucent reflecting layer which carried out the laminating of a transparent electric 
conduction film and the transparent insulator layer, and having a transparent electric conduction film on 
this translucent reflecting layer. 

[Claim 21] The substrate for multicolor light emitting devices according to claim 18, 19, or 20 which is a 
transparent substrate which the aforementioned transparent substrate turns into from a quartz, glass, or 
plastics and by which patterning of the transparent electric conduction film is carried out on the 
aforementioned translucent reflecting layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In information communication fields, such as a display device, a luminescence 
device for communication, ** / writing head for an information file, and a printer, it is used about a 
multicolor light emitting device. 
[0002] 

[Description of the Prior Art] When the conventional organic light emitting device took out luminescence of 
an organic-fluorescent-substance thin film as it was, only one kind of emission spectrum according to the 
kind of each fluorescent substance was acquired. Although it is possible to form a light filter in the front 
face of luminescence in this means, and to take out a part of emission spectrum, since the luminescence 
intensity of the peak of the taken~out light becomes smaller than the intensity of the emission spectrum in 
the case of having no light filter, it has the fault which causes the sharp decline in efficiency. For example, 
the emitter which consists of an organic emitter and a binder of electric insulation is made to intervene 
between the transparent substrates which have transparent electrodes, such as a tin-oxide indium, and the 
organic electroluminescence cell in which the porphyrin system compound layer was formed between the 
anode plate electrode of the aforementioned electrode and the emitter region is proposed (JP,57-51 781, A). 
[0003] Moreover, the difference in the etching rate by the existence of heat treatment of an inorganic 
system emitter (let zinc sulfide be principal component) layer is used, and the multicolor luminescence EL 
element characterized by forming two or more sorts of emitter layers from which the luminescent color 
differs mutually on the same substrate is proposed (JP,5-1 5037, B). 
[0004] 

[Problem(s) to be Solved by the Invention] Although it had the feature referred to as being able to offer 
cheaply the light emitting device using such an organic thin film, only blue luminescence was realized at the 
latus sake, but spectral band width was restricted to the special display etc. 

[0005] The purpose of this invention is to offer the organic light emitting device which has improved 
spectral band width and the luminescence property. 

[0006] Moreover, other purposes of this invention are to offer the substrate for the above-mentioned 

organic light emitting devices. 

[0007] 

[Means for Solving the Problem] The means of this invention attained in order to solve the above- 
mentioned technical problem is as follows. 

[0008] First, this minute optical resonator is a multicolor light emitting device characterized by having at 
least two or more pixels from which the optical distance between the aforementioned reflecting mirrors 
differs including the minute optical resonator by which the 1st means comes to form a reflecting mirror in 
vertical both sides of a thin film layer which have a luminescence function. 

[0009] It is the multicolor light emitting device which a minute optical resonator consists of a luminous 
layer which the 2nd means becomes from the organic thin film which has a luminescence function, and a 
reflecting mirror formed in both sides of this luminous layer, and is characterized by this minute optical 
resonator having at least two or more pixels from which the optical distance between the aforementioned 
reflecting mirrors differs. 



[0010] The 3rd means is a multicolor light emitting device characterized by having at least two or more 
pixels from which the luminous layer and electrode which consist of a translucent reflecting layer, 
transparent conductive-layer, and organic thin film are formed one by one on a transparent base, and the 
optical distance between the aforementioned translucent reflecting layer and an electrode differs. 
[001 1] The 4th means is a multicolor light emitting device which is a multicolor light emitting device by 
which the luminous layer which consists of a translucent reflecting layer, transparent conductive-layer, and 
organic thin film, and the electrode were formed one by one on the transparent base, and is characterized 
by between a translucent reflecting layer and electrodes containing the minute optical resonator which has 
at least two or more pixels from which an optical distance differs. 

[0012] The 5th means is a multicolor light emitting device characterized by taking out the light of the 
emission spectrum from which it is the multicolor light emitting device by which the luminous layer which 
consists of a translucent reflecting layer, transparent conductive-layer, and organic thin film, and the 
electrode were formed one by one on the transparent base, composition acts as a minute optical resonator 
between a translucent reflecting layer and an electrode, and plurality differs from the element on the same 
base. 

[0013] The 6th means has a translucent reflecting layer on a transparent base, and a transparent 
conductive layer is arranged on this translucent reflecting layer. It is the organic light emitting device by 
which the luminous layer which consists of an organic thin film is prepared on this transparent conductive 
layer, and the electrode was formed on it. The aforementioned translucent reflecting layer penetrates a 
part of luminescence by the luminous layer to a transparent base side, and it has the reflex function which 
reflects a part of luminescence in a luminous layer side. This translucent reflecting layer is a multicolor 
light emitting device characterized by being constituted so that it may act as an optical resonator by the 
electrode on the tooth back of a luminous layer and the optical distances between a translucent reflecting 
layer and an electrode may differ. 

[0014] The 7th means has a translucent reflecting layer on a transparent substrate, and a transparent 
conductive layer is arranged on this translucent reflecting layer. The hole pouring layer, the luminous layer 
which consists of an organic thin film, and the electron-injection layer are prepared in order on this 
transparent conductive layer. Are the organic light emitting device in which the electrode was formed on it, 
and the aforementioned translucent reflecting layer penetrates a part of luminescence by the luminous 
layer to a transparent base side. It is the multicolor light emitting device characterized by being constituted 
so that it may have the reflex function which reflects a part of luminescence in a luminous layer side, and 
this translucent reflecting layer may act as an optical resonator by the electrode on the tooth back of a 
luminous layer and the optical distances between a translucent reflecting layer and an electrode may differ. 
[0015] The means of the octavus has a translucent reflecting layer on a transparent base, and a 
transparent conductive layer is arranged on this translucent reflecting layer. The hole pouring layer and the 
luminous layer which consists of an organic thin film are prepared on this transparent conductive layer. Are 
the organic light emitting device in which the electrode was formed on it, and the aforementioned 
translucent reflecting layer penetrates a part of luminescence by the luminous layer to a transparent base 
side. It is the multicolor light emitting device characterized by being constituted so that it may have the 
reflex function which reflects a part of luminescence in a luminous layer side, and this translucent 
reflecting layer may act as an optical resonator by the electrode on the tooth back of a luminous layer and 
the optical distances between a translucent reflecting layer and an electrode may differ. 
[0016] The 9th means has a translucent reflecting layer on a transparent base, and a transparent 
conductive layer is arranged on this translucent reflecting layer. The luminous layer and electron-injection 
layer which consist of an organic thin film are prepared in order on this transparent conductive layer. Are 
the organic light emitting device in which the electrode was formed on it, and the aforementioned 
translucent reflecting layer penetrates a part of luminescence by the luminous layer to a transparent base 
side. It is the multicolor light emitting device characterized by being constituted so that it may have the 
reflex function which reflects a part of luminescence in a luminous layer side, and this translucent 
reflecting layer may act as an optical resonator by the electrode on the tooth back of a luminous layer and 



the optical distances between a translucent reflecting layer and an electrode may differ. 
[0017] The 10th means is a substrate for multicolor light emitting devices characterized by penetrating a 
part of light a transparent substrate and on it having the translucent reflecting layer which consists of a 
multilayer of the dielectric which reflects a part, and having a transparent electric conduction film on this 
translucent reflecting layer. 

[0018] The 11th means is equipped with the translucent reflecting layer which consists of a multilayer of a 
dielectric on it, and has a transparent electric conduction film on this translucent reflecting layer, and the 
reflection factor of the aforementioned translucent reflecting layer is [ a transparent substrate and ] 50 - . 
99.9%. Or substrate for multicolor light emitting devices characterized by permeability being 50 - 0.1%. 
[0019] The 12th means is to offer a transparent substrate and the substrate for multicolor light emitting 
devices characterized by having on it the translucent reflecting layer which carried out the laminating of a 
transparent electric conduction film and the transparent insulator layer, and having a transparent 
conducting film on this translucent reflecting layer. 

[0020] In this invention, it is the transparent substrate which the aforementioned transparent substrate 
turns into from a quartz, glass, or plastics, and is the substrate for multicolor light emitting devices by 
which patterning of the transparent electric conduction film is carried out on the aforementioned 
translucent reflecting layer. 

[0021] The multicolor light emitting device whose optical distance L between a translucent reflecting layer 
and the electrode on the tooth back of a luminous layer is twice (integer-A/2pi) (however, it is S<(2L) <T 
and S and T show the wavelength from which the luminescence intensity in the emission spectrum without 
the aforementioned translucent reflecting layer of a light emitting device is set to one half of the maximum 
intensity.) when carrying out A radians of phase shifts of the reflected light produced in the aforementioned 
translucent reflecting layer and the electrode on the tooth back of a luminous layer 

[0022] The multicolor light emitting device which is 0.9 to 1.1 times or the integral multiple of those of the 
peak wavelength of the light which the optical distance between the aforementioned translucent reflecting 
layer and the electrode on the tooth back of a luminous layer takes out in this invention. 
[0023] When the phase shift of the reflected light produced in the aforementioned translucent reflecting 
layer and the electrode on the tooth back of a luminous layer considers as A radians in this invention, the 
optical distance L between a translucent reflecting layer and the electrode on the tooth back of a luminous 
layer is 0.9-1 .1 of the length of [peak-wavelength [ of the light to take out ] x (integer- A/2pi)/2]. 
Multicolor light emitting device which is twice. 

[0024] The multicolor light emitting device which the sum of the optical distance expressed with the 
product of the thickness of each class of the aforementioned transparent conductive layer, a hole pouring 
layer, a luminous layer, and an electron-injection layer and each refractive index is the same as the peak 
wavelength of luminescence, or approximates in this invention. 

[0025] The multicolor light emitting device by which the aforementioned translucent reflecting layer is 
constituted from a multilayer of a dielectric in this invention. 

[0026] The multicolor light emitting device which consists of metal total reflection films by which the 

aforementioned translucent reflecting layer has a luminescence drawing aperture in this invention. 

[0027] this invention — setting — the reflection factor of the aforementioned translucent reflecting layer - 

- 50 - 99.9% or permeability — 50 - 0.1% it is — it is a multicolor light emitting device 

[0028] 

[Function] Between an anti-transparent reflecting layer and electrodes considers as the composition which 
acts as a minute optical resonator using the organic light emitting device equipped with the translucent 
reflecting layer, transparent conductive-layer, and organic thin film luminous layer and the metal electrode 
on the transparent base. At this time, by changing the optical distance between up-and-down reflecting 
mirrors, it is efficient and the light (namely, multicolor light) of a different emission spectrum according to 
each distance can be taken out from the element on the same base. 

[0029] Although it is greatly [ near the center of luminescence in case the effect of a resonator does not 
have a translucent reflecting layer ] small in the circumference, it can do greatly by taking the large 



reflection factor of an anti-transparent reflecting mirror by the periphery. 

[0030] 

[Example] 

(Example 1) In drawing 1 , the translucent reflecting layer 102 which carried out the laminating of Ti02 film 
and the Si02 film is formed on a glass substrate 101. Moreover, a transparent electroconductive thin film 
(ITO) 103, the hole pouring layer 104 of a diamine dielectric (TAD), the luminous layer 105 of an aluminum 
chelate (Alq3), and the Ag:Mg metal electrode 106 are formed in order. The ITO electrode 103 and the 
Ag:Mg metal electrode 106 serve as a matrix which intersected perpendicularly mutually, and if considering 
103 as plus and the direct current voltage of 10-15V is impressed by considering 106 as minus, the portion 
which the electrode intersects will emit light as a pixel. Here, the sum d of the optical distance obtained 
from each thickness of 103,104,105 and the product of a refractive index is a value between 450nm which 
is the range of the emission spectrum of Alq3 in case there is no translucent reflective film 102, and 
700nm. 

[0031] Drawing 2 shows the emission spectrum of Alq3 in case there is no translucent reflective film. By 
changing the thickness of a transparent electroconductive thin film 103, the value of d is changed, it is 
possible to set up the peak of the resonant wavelength of an optical resonator between 450nm and 700nm, 
and three colors of red, green, and blue can be taken out from the single base of drawing 1 . 
[0032] In this case, it is possible to take out strong luminescence from the emission spectrum component 
of Alq3 in case there is no translucent reflective film according to the gain of an optical resonator. In order 
to change the peak of the resonant wavelength of an optical resonator, it is not necessary to necessarily 
change the thickness of a transparent electroconductive thin film 103 that what is necessary is just to 
change the sum d of an optical distance. . 

[0033] (Example 2) The thickness of drawing 3 of a transparent electroconductive thin film (ITO) 103, the 
hole pouring layer 104 of a diamine derivative (TAD), and the luminous layer 105 of an aluminum chelate 
(Alq3) is fixed respectively. Si02 By installing a spacer 107, the sum d of an optical distance is changed 
and red (R), green (G), and blue (B) luminescence are attained. 

[0034] Moreover, the intensity of resonance and the half-value width of a spectrum are decided by 
whether a translucent reflective film with what transparency/reflection property is combined with an 
emission spectrum in case there is no translucent reflective film. Therefore, it is possible to set up the 
intensity of resonance of each luminescence and the half^value width of a spectrum by 
transparency/reflection property of a translucent reflective film, and it can bring close to the intensity 
ratio of which the luminescence intensity of each RGB is required as a display. 

[0035] Depending on the structure of creation, the case where the peak position of luminescence of each 
color shifts according to the angle (viewing angle) of the flat surface of a pixel and a visual axis to make 
produces the display using this invention. This is produced from the sum d of an optical distance changing 
in efficiency by observing a pixel from across. Beforehand, this is with the center position of a base, and a 
periphery, and is solved by setting up the sum d of an optical distance, taking a viewing angle into 
consideration. 

[0036] (Example 3) It sets to drawing 1 and is Si02 on a glass substrate 101. The translucent reflective 
film 102 which carried out the laminating of the film is formed. Moreover, a transparent electroconductive 
thin film (ITO) 103, the hole pouring layer 104 of a diamine dielectric (TAD), the luminous layer 105 of a 
porphyrin, and the Ag:Mg metal electrode 106 are formed in order. The electrode 103 and the Ag:Mg metal 
electrode 106 of ITO serve as a matrix which intersected perpendicularly mutually, and if considering 103 
as plus and the direct current voltage of 10-15V is impressed by considering 106 as minus, the portion 
which the electrode intersects will emit light as a pixel. Here, the sum d of the optical distance obtained 
from each thickness of 103,104,105 and the product of a refractive index is a value between 450nm which 
is the range of the emission spectrum of Alq3 in case there is no translucent reflective film 102, and 
700nm. 

[0037] Drawing 2 shows the emission spectrum of Alq3 in case there is no translucent reflective film. By 
changing the thickness of a transparent electroconductive thin film 103, the value of d is changed, it is 



possible to set up the peak of the resonant wavelength of an optical resonator between 450nm and 700nm, 
and three colors of red, green, and blue can be taken out from the single base of drawing 1 . 
[0038] In this case, it is possible to take out strong luminescence. from the emission spectrum component 
of Alq3 in case there is no translucent reflective film according to the gain of an optical resonator. In order 
to change the peak of the resonant wavelength of an optical resonator, it is not necessary to necessarily 
change the thickness of a transparent electroconductive thin film 103 that what is necessary is just to 
change the sum d of an optical distance. 

[0039] (Example 4) In drawing 1 , the translucent reflective film 102 which carried out the laminating of 
Ti02 film and the Si02 film is formed in a glass substrate 101. The luminous layer 105 and the Ag:Mg metal 
electrode 106 which moreover consist of a transparent electroconductive thin film (ITO) 103, the hole 
pouring layer 104 of a diamine derivative (TAD), an aluminum chelate (Alq3), and zinc sulfide are formed in 
order. The ITO electrode 103 and the Ag:Mg metal electrode 106 serve as a matrix which intersected 
perpendicularly mutually, and if considering 103 as plus and the direct current voltage of 10-15V is 
impressed by considering 106 as minus, the portion which the electrode intersects will emit light as a pixel. 
Here, the sum d of the optical distance obtained from each thickness of 103,104,105 and the product of a 
refractive index is a value between 450nm which is the range of the emission spectrum of Alq3 in case 
there is no translucent reflective film 102, and 700nm. 

[0040] Drawing 2 shows the emission spectrum of Alq3 in case there is no translucent reflective film. By 
changing the thickness of a transparent electroconductive thin film 103, the value of d is changed, it is 
possible to set up the peak of the resonant wavelength of an optical resonator between 450nm and 700nm, 
and three colors of red, green, and blue can be taken out from the single base of drawing 1 . 
[0041] In this case, it is possible to take out strong luminescence from the emission spectrum component 
of Alq3 in case there is no translucent reflective film according to the gain of an optical resonator. In order 
to change the peak of the resonant wavelength of an optical resonator, it is not necessary to necessarily 
change the thickness of a transparent electroconductive thin film 103 that what is necessary is just to 
change the sum d of an optical distance. 
[0042] 

[Effect of the Invention] According to this invention, an efficient multicolor light emitting device and its 
substrate can be offered with easy structure using a single base. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is one example of this invention and RGB luminescence is realized by changing the thickness 
of a transparent electroconductive thin film. 

[Drawing 2] It is RGB each color luminescence taken out by changing the emission spectrum of Alq3 in 
case there is no translucent reflective film, and the sum d of an optical distance. 

[Drawing 3] It is one example of this invention and is Si02. By installing a spacer, the sum d of an optical 
distance is changed and RGB luminescence is realized. 

[Drawing 4] The cross section of the light emitting device of the minute optical resonator which formed and 
created the reflecting mirror to both sides of the organic light-emitting-device section which has a 
luminescence function is shown. 
[Description of Notations] 

101 [ — A transparent electroconductive thin film (ITO) 104 / — The hole pouring layer of a diamine 
dielectric (TPB)„ 105 / — The luminous layer of an aluminum chelate (Alq3), f 106 / — A Ag:Mg metal 
electrode, 107 / — Si02 / A spacer, 108 / — Reflective film. / — A dielectric reflective film, 109 — The 
organic light-emitting-device section, 110 ] — A glass substrate, 102 — The translucent reflective film, 
103 which carried out the laminating of the Si02 film to 
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[Document Name] Specification 

[Title of the Invention] A multicolor light emitting device and its substrate 
[Claim(s)] 

[Claim 1] It is the multicolor light emitting device which a minute optical resonator consists of a luminous 
layer which consists of an organic thin film which has a luminescence function, and a reflecting mirror 
formed in both sides of this luminous layer, and is characterized by this minute optical resonator having at 
least two or more pixels from which the optical distance between the aforementioned reflecting mirrors 
differs. 

[Claim 2] The multicolor light emitting device which is a multicolor light emitting device by which the 
luminous layer which consists of a translucent reflecting layer, transparent conductive-layer, and organic 
thin film, and the electrode were formed one by one on the transparent base, and is characterized by 
including the minute optical resonator which has at least two or more pixels from which the optical 
distance between a translucent reflecting layer and an electrode differs. 

[Claim 3] The multicolor light emitting device which is a multicolor light emitting device by which the 
luminous layer which consists of a translucent reflecting layer, transparent conductive-layer, and organic 
thin film, and the electrode were formed one by one on the transparent base, and is characterized by for 
the composition between a translucent reflecting layer and an electrode acting as a minute optical 
resonator, and taking out two or more light of a different emission spectrum from the element on the same 
base. 



. [Claim 4] Have a translucent reflecting layer on a transparent-body board, and a transparent conductive 
layer is arranged on this translucent reflecting layer. It is the organic light emitting device by which the 
luminous layer which consists of an organic thin film is prepared on this transparent conductive layer, and 
the electrode was formed on it. The aforementioned translucent reflecting layer penetrates a part of 
luminescence by the luminous layer to a transparent base side, and it has the reflex function which reflects 
a part of luminescence in a luminous layer side. This translucent reflecting layer is a multicolor light 
emitting device characterized by being constituted so that it may act as an optical resonator by the 
electrode on the tooth back of a luminous layer and the optical distances between a translucent reflecting 
layer and an electrode may differ. 

[Claim 5] Have a translucent reflecting layer on a transparent base, and a transparent conductive layer is 
arranged on this translucent reflecting layer. The hole pouring layer and the luminous layer which consists 
of an organic thin film are prepared on this transparent conductive layer. Are the organic light emitting 
device in which the electrode was formed on it, and the aforementioned translucent reflecting layer 
penetrates a part of luminescence by the luminous layer to a transparent base side. It is the multicolor 
light emitting device characterized by being constituted so that it may have the reflex function which 
reflects a part of luminescence in a luminous layer side, and this translucent reflecting layer may act as an 
optical resonator by the electrode on the tooth back of a luminous layer and the optical distances between 
a translucent reflecting layer and an electrode may differ. 

[Claim 6] When making into A radians the shift of the phase of the reflected light produced in the 
aforementioned translucent reflecting layer and the electrode on the tooth back of a luminous layer, the 
optical distances L between a translucent reflecting layer and the electrode on the tooth back of a 
luminous layer are twice (integer-A/2pi) [, however S<(2L) <T, and S and T show the wavelength from 
which the luminescence intensity in the emission spectrum without the aforementioned translucent 
reflecting layer of a light emitting device is set to one half of the maximum intensity. It comes out and is a 
multicolor light emitting device given in some claims 4 and 5. 

[Claim 7] A multicolor light emitting device given in the claims 4 and 5 whose optical distances between the 
aforementioned translucent reflecting layer and the electrode on the tooth back of a luminous layer are 0.9 
to 1.1 times or the integral multiple of those of the peak wavelength of the light to take out. 
[Claim 8] A multicolor light emitting device given in the claims 4 and 5 whose optical distances L between a 
translucent reflecting layer and the electrode on the tooth back of a luminous layer are 0.9 to 1.1 times the 
length of [peak-wavelength [ of the light to take out ] x (integer-A/2pi)/2] when making into A radians the 
shift of the phase of the reflected light produced in the aforementioned translucent reflecting layer and the 
electrode on the tooth back of a luminous layer. 

[Claim 9] The multicolor light emitting device according to claim 8 which the sum of the optical distance 
expressed with the product of the thickness of each class of the aforementioned transparent conductive 
layer, a hole pouring layer, a luminous layer, and an electron-injection layer and each refractive index is the 
same as the peak wavelength of luminescence, or approximates. 

[Claim 10] The substrate for multicolor light emitting devices characterized by penetrating a part of light a 
transparent substrate and on it, having the translucent reflecting layer which consists of a multilayer of the 
dielectric which reflects a part, and having a transparent conductive layer on this translucent reflecting 
layer. 

[Claim 1 1] a transparent substrate and the translucent reflecting layer which consists of a multilayer of a 
dielectric on it — having — this translucent reflecting layer top — a transparent electric conduction film - 
- having — the reflection factor of the aforementioned translucent reflecting layer — 50 - 99.9% or 
permeability — 50 - 0.1% it is — substrate for multicolor light emitting devices characterized by things 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is used about a multicolor light emitting device in information 
communication fields, such as a display device, a luminescence device for communication, ** / writing head 
for an information file, and a printer. 



. [0002] 

[Description of the Prior Art] When the conventional organic light emitting device took out luminescence of 
an organic-fluorescent-substance thin film as it was, only one kind of emission spectrum according to the 
kind of each fluorescent substance was acquired. Although it is possible to form a light filter in the front 
face of luminescence in this means, and to take out a part of emission spectrum, since the luminescence 
intensity of the peak of the taken-out light becomes smaller than the intensity of the emission spectrum in 
the case of having no light filter, it has the fault which causes the sharp decline in efficiency. For example, 
the emitter which consists of an organic emitter and a binder of electric insulation is made to intervene 
between the transparent substrates which have transparent electrodes, such as a tin-oxide indium, and the 
organic electroluminescence cell in which the porphyrin system compound layer was formed between the 
anode plate electrode of the aforementioned electrode and the emitter region is proposed (JP,57-51 781 t A). 
[0003] Moreover, the difference in the etching rate by the existence of heat treatment of an inorganic 
system emitter (let zinc sulfide be principal component) layer is used, and the multicolor luminescence EL 
element characterized by forming two or more sorts of emitter layers from which the luminescent color 
differs mutually on the same substrate is proposed (JP,5-1 5037, B). 
[0004] 

[Problem(s) to be Solved by the Invention] Although it had the feature referred to as being able to propose 
cheaply the light emitting device using such an organic thin film, only blue luminescence was realized at the 
latus sake, but spectral band width was restricted to the special display etc. 

[0005] The purpose of this invention is to offer the organic light emitting device which has improved 
spectral band width and the luminescence property. 

[0006] Moreover, other purposes of this invention are to offer the substrate for the above-mentioned 

organic light emitting devices. 

[0007] 

[Means for Solving the Problem] this invention which solves the above-mentioned technical problem is as 
follows. 

[0008] A minute optical resonator consists of a luminous layer set to the 1st from the organic thin film 
which has a luminescence function, and a reflecting mirror formed in both sides of this luminous layer, and 
this minute optical resonator is in the multicolor light emitting device characterized by having at least two 
or more pixels from which the optical distance between the aforementioned reflecting mirrors differs. 
[0009] It is the multicolor light emitting device by which the luminous layer which consists of a translucent 
reflecting layer, transparent conductive-layer, and organic thin film, and the electrode were formed one by 
one on the transparent base the 2nd, and is in the multicolor light emitting device characterized by 
including the minute optical resonator which has at least two or more pixels from which the optical 
distance between a translucent reflecting layer and an electrode differs. 

[0010] It is the multicolor light emitting device by which the luminous layer which consists of a translucent 
reflecting layer, transparent conductive-layer, and organic thin film, and the electrode were formed one by 
one on the transparent base the 3rd, and composition acts as a minute optical resonator between a 
translucent reflecting layer and an electrode, and it is in the multicolor light emitting device characterized 
by taking out the light of the emission spectrum from which plurality differs from the element on the same 
substrate. 

[0011] Have a translucent reflecting layer on a transparent base, and a transparent conductive layer is 
arranged on this translucent reflecting layer the 4th. It is the organic light emitting device by which the 
luminous layer which consists of an organic thin film is prepared on this transparent conductive layer, and 
the electrode was formed on it. The aforementioned translucent reflecting layer penetrates a part of 
luminescence by the luminous layer to a transparent base side, and it has the reflex function which reflects 
a part of luminescence in a luminous layer side. It is in the multicolor light emitting device characterized by 
constituting this translucent reflecting layer so that it may act as an optical resonator by the electrode on 
the tooth back of a luminous layer and the optical distances between a translucent reflecting layer and an 
electrode may differ. 



[0012] Have a translucent reflecting layer on a transparent base, and a transparent conductive layer is 
arranged on this translucent reflecting layer the 5th. The hole pouring layer and the luminous layer which 
consists of an organic thin film are prepared on this transparent conductive layer. Are the organic light 
emitting device in which the electrode was formed on it, and the aforementioned translucent reflecting 
layer penetrates a part of luminescence by the luminous layer to a transparent base side. It is in the 
multicolor light emitting device characterized by being constituted so that it may have the reflex function 
which reflects a part of luminescence in a luminous layer side, and this translucent reflecting layer may act 
as an optical resonator by the electrode on the tooth back of a luminous layer and the optical distances 
between a translucent reflecting layer and an electrode may differ. 

[0013] The 6th is equipped with the translucent reflecting layer which serves as a transparent substrate 
from the multilayer of the dielectric which penetrates a part of light and reflects a part on it, and it is in the 
substrate for multicolor light emitting devices characterized by having a transparent conductive layer on 
this translucent reflecting layer. 

[0014] the translucent reflecting layer set to the 7th from the multilayer of a dielectric on it with a 
transparent substrate — having — this translucent reflecting layer top — a transparent electric 
conduction film — having — the reflection factor of the aforementioned translucent reflecting layer — 50 
- 99.9%, or permeability — 50 - 0.1% it is — it is in the substrate for multicolor light emitting devices 
characterized by things 
[0015] 

[Function] Between an anti-transparent reflecting layer and electrodes considers as the composition which 
acts as a minute optical resonator using the organic light emitting device equipped with the translucent 
reflecting layer, transparent conductive-layer, and organic thin film luminous layer and the metal electrode 
on the transparent base. At this time, by changing the optical distance of up-and-down reflecting mirror 
Ming, it is efficient and the light (namely, multicolor light) of a different emission spectrum according to 
each distance can be taken out from the element on the same substrate. 

[001 6] Although it is greatly [ near the center of luminescence in case the effect of a resonator does not 

have a translucent reflecting layer ] small in the circumference, it can do greatly by taking the large 

reflection factor of an anti-transparent reflecting mirror by the periphery. 

[0017] 

[Example] 

(Example 1) In drawing 1, the translucent reflective film 102 which carried out the laminating of Ti02 film 
and the Si02 film is formed on a glass substrate 101. Moreover, a transparent electroconductive thin film 
(ITO) 103, the hole pouring layer 104 of a diamine dielectric (TAD), the luminous layer 105 of an aluminum 
chelate (Alq3), and the Ag:Mg metal electrode 106 are formed in order. The ITO electrode 103 and the 
Ag:Mg metal electrode 106 serve as a matrix which intersected perpendicularly mutually, and if considering 
103 as plus and the direct current voltage of 10-15V is impressed by considering 106 as minus, the portion 
which the electrode intersects will emit light as a pixel. Here, the sum d of the optical distance obtained 
from each thickness of 103,104,105 and the product of a refractive index is a value between 450nm which 
is the range of the emission spectrum of Alq3 in case there is no translucent reflective film 102, and 
700nm. 

[0018] Drawing 2 shows the emission spectrum of AIq3 in case there is no translucent reflective film. By 
changing the thickness of a transparent electroconductive thin film 103, the value of d is changed, it is 
possible to set up the peak of the resonant wavelength of an optical resonator between 450nm and 700nm, 
and three colors of red, green, and blue can be taken out from the single base of drawing 1. 
[0019] In this case, it is possible to take out strong luminescence from the emission spectrum component 
of Alq3 in case there is no translucent reflective film according to the gain of an optical resonator. In order 
to change the peak of the resonant wavelength of an optical resonator, it is not necessary to necessarily 
change the thickness of a transparent electroconductive thin film 103 that what is necessary is just to 
change the sum d of an optical distance. 

[0020] (Example 2) The thickness of drawing 3 of a transparent electroconductive thin film (ITO) 103, the 



hole pouring layer 104 of a diamine derivative (TAD), and the luminous layer 105 of an aluminum chelate 
(Alq3) is fixed respectively. Si02 By installing a spacer 107, the sum d of an optical distance is changed 
and red (R), green (G), and blue (B) luminescence are attained. 

[0021] Moreover, the intensity of resonance and the half-value width of a spectrum are decided by 
whether a translucent reflective film with what transparency/reflection property is combined with an 
emission spectrum in case there is no translucent reflective film. Therefore, it is possible to set up the 
intensity of resonance of each luminescence and the half^value width of a spectrum by 
transparency/reflection property of a translucent reflective film, and it can bring close to the intensity 
ratio of which the luminescence intensity of each RGB is required as a display. 

[0022] Depending on the structure of creation, the case where the peak position of luminescence of each 
color shifts according to the angle (viewing angle) of the flat surface of a pixel and a visual axis to make 
produces the display using this invention. This is produced from the sum d of an optical distance changing 
in efficiency by observing a pixel from across. Beforehand, this is with the center position of a base, and a 
periphery, and is solved by setting up the sum d of an optical distance, taking a viewing angle into 
consideration. 

[0023] (Example 3) It sets to drawing 1 and is Si02 on a glass substrate 101. The translucent reflective 
film 102 which carried out the laminating of the film is formed. Moreover, a transparent electroconductive 
thin film (ITO) 103, the hole pouring layer 104 of a diamine dielectric (TAD), the luminous layer 105 of a 
porphyrin, and the Ag:Mg metal electrode 106 are formed in order. The electrode 103 and the Ag:Mg metal 
electrode 106 of ITO serve as a matrix which intersected perpendicularly mutually, and if considering 103 
as plus and the direct current voltage of 10-15V is impressed by considering 106 as minus, the portion 
which the electrode intersects will emit light as a pixel. Here, the sum d of the optical distance obtained 
from each thickness of 103,104,105 and the product of ****** is a value between 450nm which is the 
range of the emission spectrum of Alq3 in case there is no translucent reflective film 102, and 700nm. 
[0024] Drawing 2 shows the emission spectrum of Alq3 in case there is no translucent reflective film. By 
changing the thickness of a transparent electroconductive thin film 103, the value of d is changed, it is 
possible to set up the peak of the resonant wavelength of an optical resonator between 450nm and 700nm, 
and three colors of red, green, and blue can be taken out from the single base of drawing 1. 
[0025] In this case, it is possible to take out strong luminescence from the emission spectrum component 
of Alq3 in case there is no translucent reflective film according to the gain of an optical resonator. In order 
to change the peak of the resonant wavelength of an optical resonator, it is not necessary to necessarily 
change the thickness of a transparent electroconductive thin film 103 that what is necessary is just to be 
able to obtain the sum d of an optical distance. 

[0026] (Example 4) In drawing 1, the translucent reflective film 102 which carried out the laminating of Ti02 
film and the Si02 film is formed in a glass substrate 101. The luminous layer 105 and the Ag:Mg metal 
electrode 106 which moreover consist of a transparent electroconductive thin film (ITO) 103, the hole 
pouring layer 104 of a diamine derivative (TAD), an aluminum chelate (Alq3), and zinc sulfide are formed in 
order. The ITO electrode 103 and the Ag:Mg metal electrode 106 serve as a matrix which intersected 
perpendicularly mutually, and if considering 103 as plus and the direct current voltage of 10-1 5V is 
impressed by considering 106 as minus, the portion which the electrode intersects will emit light as a pixel. 
Here, the sum d of the optical distance obtained from each thickness of 103,104,105 and the product of a 
refractive index is a value between 450nm which is the range of the emission spectrum of Alq3 in case 
there is no translucent reflective film 102, and 700nm. 

[0027] Drawing 2 shows the emission spectrum of Alq3 in case there is no translucent reflective film. By 
changing the thickness of a transparent electroconductive thin film 103, the value of d is changed, it is 
possible for the light of an optical resonator to set up the peak of wavelength between 450nm and 700nm, 
and red and three green and green colors can be taken out from the single base of drawing 1. 
[0028] In this case, it is possible to take out strong luminescence from the emission spectrum component 
of Alq3 in case there is no translucent reflective film according to the gain of an optical resonator. In order 
to change the peak of the resonant wavelength of an optical resonator, it is not necessary to necessarily 



* change the thickness of a transparent electroconductive thin film 103 that what is necessary is just to 
change the sum d of an optical distance. 
[0029] 

[Effect of the Invention] According to this invention, an efficient multicolor light emitting device and its 
substrate can be offered with easy structure using a single base. 
[Brief Description of the Drawings] 

[Drawing 1] It is one example of this invention and RGB luminescence is realized by changing the thickness 
of a transparent electroconductive thin film. 

[Drawing 2] It is RGB each color luminescence taken out by changing the emission spectrum of Alq3 in 
case there is no translucent reflective film, and the sum d of an optical distance. 

[Drawing 3] It is one example of this invention and is Si02. By installing a spacer, the sum d of an optical 
distance is changed and RGB luminescence is realized. 

[Drawing 4] The cross section of the light emitting device of the minute optical resonator which formed and 
created the reflecting mirror to both sides of the organic light-emitting-device section which has a 
luminescence function is shown. 
[Description of Notations] 

101 [ — A transparent electroconductive thin film (ITO) 104 / — The hole pouring layer of a diamine 
dielectric (TPB) M 105 / — The luminous layer of an aluminum chelate (Alq3)„ 106 / — A Ag:Mg metal 
electrode, 107 / — Si02 / A spacer, 108 / — Reflective film. / — A dielectric reflective film, 109 — The 
organic light-emitting-device section, 110 ] — A glass substrate, 102 — The translucent reflective film, 
103 which carried out the laminating of the Si02 film to 



[Translation done.] 



